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CHAPTER II 



Preliminary Classif lcatior>: 1 6 5 
Proposed Class: 104. 19 

Subclass: 

NOTE: 'All applicants are fsquested to include a preliminary classification on newly filed patent 

applications. The preliminaty dasslfica^on. preferalaly dass and subclass designations, should be 
Identified In the upper right-hand comer of the letter of transmltUJ accwnpanying the application 
papers, for example 'Proposed Class 2, subclass 129/ ' I1/I.REP.. § 601, 7th ed. 



TRANSMITTAL LETTER 
TO THE UNITED STATES ELECTED OFFICE (EO/US) 

(ENTRY INTO U.S. NATIONAL PHASE UNDER CHAPTER H) 



INTERNATIONAL APPUCATION NO. INTERNATIONAL FlUNQ DATE 

PCT/SE99/0OO86 22 JANUARY 1999 


PRIORITY DATE OUIMED 

22 JANUARY 1998 


TfTLE OF INVENTION 




FROST RESISTANT HEATING/COOLING FLUID 




APPUC^^^ — 

STARZMANN, Martin 


Box PCT 




Assistant Commissioner for Patents 
Washington D.C. 2Q231 




ATTENTION: EO/US 





CERTIFICATION UNDER 37 C.F.R. | 1.10* 
(Express Mail labef number Is mmndmtoey.). 
(Ei^uiesa Matt certtfkiatlon b t^tkmal.) 

I hereby certify that this TransmittaJ Letter and the papers Indicated,^ belnig trarismitted therewith is being 
deposited wrth the United States Postal Service on this date in an envetooe as 

"Express IMaii Post Office to Addressee" Mailing Label N.,n,h., i^J890584^60U5 addressed tot^- 

Assistant Commissioner for Patents, Washington, D.C. 20231. 

Christine A. Kotran 



(type or print name of person 



Signature of person mailing paper 
WARNING: Certiflcato of mailing (firsi class) or facsimile transmission procedures of 37 C.F.R. §1.8 cannot be 
used to obtain a date of mailing or Uansmlsslon for tills correspondence. 

*WARNINQ: Each paper or fee filed by "Express Mail' muat have tiie number of the 'Express Mai' mailing label 
traced timeon prior to mailing. 37 C.F.R. § 1.10^). 

"Since the filing of correspondence under § 1.10 without the Express Mail mailing label thereon 
is an oversight tiratcanbe avoided by tite exerdse of reasonable care, requests for waiver of this 
mquirBmentwill not be granted on petition." Notice of Oct. 24. 1996, 60 Fed. Reg. 56,439. at 56.442. 
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NOTE: To avoid abandonment of the application, Oie apf^icant shall Ornish to the USPTO, not later Utan 20 
months from tiie priority date: (1) a cof^ of the intamatitmal appllcaHon. unless It has been pmviously 
communicated by the International Bureau or unless it was originally filed in the USPTO; and 0 the 
ba^c national fee (see 37 C.F.R. § l.^fa)). The 30-month time limit may not be extended. 37 C.F.R. 
§ 1.495. 

WARNING: Where the items are those which can be submitted to complete the entry of the international 
application into the national phase are subsequent to 30 rrmnUis from the priority deae the 
appUce^on is still con^dered to be in the international state and If mailing pnsoedures are utilized 
to obtain a date tite express mail procedure of 37 C.F.R. § 1.10 mu^ be used (since international 
application papers are not covered by an ordinary certificate of mailing-See 37 C.F.R. § 1.8. 
NOTE: Docummts and fees must be deariy identified as a submis^on to enter the national state under 35 
U.S.C. § 371 otiienvise Oie submissiwi wUI be considered as being made under 35 U.S.C. § 111.37 
C.F.R. § 1.494^. 

I. Applicant herewith submits to the United States Eiected Office (EO/US) the following 
Items under 35 U.S.C. § 371: 

a. xxEK This express request to immediately begin national examination procedures 

(35 U.S.C. § 371 (t)). 

b. xxEK The U.S. National Fee (35 U.S.C. § 371(c)(1)) and other fees (37 C.F.R. § 1.492) 

as indicated below: 
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CLAIMS 
FEE 


(1) FOR 


(2) NUMBER 
FILED 


(3) NUMBER 
EXTRA 


(4) RATE 


(6) CALCULA- 
TIONS 


m 


TOTAL 
CLAIMS 


• 12 -20= 




X $16.00= 


$ 




INDEPENDENT 
CLAIMS 


1 -3= 




X $7&00= 






MULTIPLE DEPENDENT CLAiM(^ (if 


applicable) 


+ $260.00 




BASC FEE** 


□ U.S. pro WAS INTERNATIONAL PREUMINARY EXAMINATION 
AUTHORITY 

Where an International prelinrinaiy examination fee as set forth 
in § •\Aa2 has been paid on the international application to the 
U.S. PTO: 






states that the criteria of novels, inventive step Onon- 
olivlousness) and industrial activity, as defbied in PCT 
Article 33(1) to (4) have been satisfied for all the 
claims presented in the application entering the 

national stage (37 C.F.R. § 1^aK4)) $96.00 

□ and the aliove requirements are not met (37 C.F.R. 
§ 1.4a2(a)(1)) $670.00 






||^^.S. PTO WAS NOT INTERNATIONAL PREUMINARY 
EXAMINATION AUTHORITY 

Where no international preliminary examination fee as set forth 
in § 1.482 has been paid to the U.& PTO, and payment of an 
international search fte as set forth in § 1.446(a)(2) to the U.S. 






PTO: 

□ has been paid (37 C.F.R. § 1.492(8}(2}) $760.00 

□ has not been paid (37 C.F.R. § 1.482(a){3)) $070.00 

X}QX where a search report on the international application 

has been prepared by the European Patent Office or 

the Japanese Patent Office (37 C.F.R. 

fi i di»rawsti iltfUAon 














840.00 








Total of abol 


ire Calculations 


~ 840.00 


SMALL 
ENTITY 


Reduction by 1/2 for filing by small entity, if applicable. Affidavit 
must be filed also, (note 37 C.F.R. § 1.9. 1.27, 1.28) ( yes ) 


- 420.00 




Subtotal 


420.00 




Total National Fee 


^ 420.00 




Fee for recording the enclosed assignment document $40.00 (37 
C.F.R. § 1.21(h}). (See ttem 13 below). See attached "ASSIONMENT 
COVER SHEET. (YES) 


40.00 


TOTAL 


Tot^ Fees enclosed 


* 460.00 
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*See attached Preliminary Amendment Reducing the Number of Claims. 

i. x@cA check in the amount of to cover the above fees Is enclosed. 

II. □ Please charge Account No in the amount of $ 

A duplicate copy of this sheet Is enclosed. 

**WAIiNINQ: To avoid abandonment of the af^lcation the tppllcant shall furnish to the United States Patent 
and Tiademark Office not later than the expiraiiwi of 30 months from the priority date: *** ^ 
the basic national fee (see § i.492(ai). The 30-monUi time limit may not be extended. ' 37 C.F.R, 
§ 1.495(1)). 

WMNINQ: If the translation of the International aiv>llcatlon andJor the oaf/i or declaration have not been 
sutmiltted by the applicant within thirty 00) months from the priority date, such requirements may 
bemetv/hNn a time period set by UteOKoe. 37C.F.R. § 1.49S(l3)(2l). Thepi^entofthasurdiatge 
set forth In § 1.492(e) Is required as a condition for accepting the oath or <teclaration toter than 
thirty (30; months after the priority date. The payment of the processing fee set forth In $ 1.4920 
is required for acceptance of an English translation later than thirty 00) monffts after the priority 
date. Failure to comply with these requirements vi/iU result in abam^ment of the spf>llcatlon. The 
prtnrisiona of § 1.136 a/viy to tfie period which Is set Notice of Jan. 3. 1993, 1147 O.Q. 29 to 
40. 

3. xx^x A copy of the International application as filed (35 U.S.C. § 371(c)(2)): 

NOTE: Action 1.495 jbj was amended to require that me basic national fse and a copy of the international 
af^licatlon must be filed vdth the Office by 30 months fiom the priority date to avoid atxutchnment. 
Ihe International Bureau normally provides the copy of ttte IntenmOonal ^aplicatlon to the Office In 
accordance with PCT Article 20. At ffte same time, tiie IntemationeJ Bureau notifies applicant of the 
ccmmunlcation to tiie Office, in accordance with PCT Rule 47.1, that notice shall be acc^ted by aU 
deslgntOed offices as conduslve evidence that the communication has duly taken place. Thus, if tiie 
appllcatt desires to enter the national stage, the applicant normally need onty check to be sure the 
notice firnn tiie Intamational Bureau has been received and tiien pay the bax'c national fee by 30 months 
from the priority date." Notice of Jan. 7. 1993. 1 147 CQ. 29 to 40, at 35-36. See Item 14c below. 

a. □ is transmitted herewith. 

b. □ is not required, as the application was filed with the United States 

Receiving Office. 
cxx}{lKhas been tran^ltted 

I. xxS by the International Bureau. 29 July 

Date of mailing of the application (from fomn PCT/1B/308): Jl221 

IL □ by applicant on (Date). 

4, X0X A translation of the intemational application into the English language 

(35 U.S.C. § 371(c)(2)): 

a. □ Is transmitted herewith. 

l^xx}^ Is not required as the application was filed In English. 

c. □ was previously transmitted by applicant on (Date). 

d. □ will follow. 
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5. Amendments to the claims of the International application under PCT Article 19 
(35 U.S.C. § 371(c)(3)): 

NOTE; 77»e Notice of January 7, 1993 points out that 37 C.F.R. § 1.49S(a) was amended to clarify the existing 
and continuing practice that PCT Article 19 amendments must submits by 30 months from the 
priority date and this deadline may not tie extended. The Notice further advises that: The failure to 
do so will not result In loss of the subject mamr of the PCT Article 19 amendments. Applicant may 
submit tiwA sut^ matter In a preliminary amandmmt filed umtor section 1.121. m many cases. Wing 
an amendment under section 1.121 is preferable since grammatical or Idiomatic errors may be 
conected.' 1147 O.G. 29-40, at 36. 

a. □ are transmitted herewith. 

b. □ have been transmitted 

i. □ by the Intemational Bureau. 

Date of mailing of the amendment (from fomi PCT/1 B/308): 

II. □ by applicant on (Date). 

cxxi^ have not been transmitted as 

i xxgj applicant chose not to make amendments under PCT Article 19. 

Date of mailing of Search Report (from forni PCT/ISA/210.): "6 May 
II. □ the time limit for the submission of amendments has not yet expired. 

The amendments or a statement that amendments have not been made 

will be transmitted before the expiration of the time limit under 

PCT Rule 46.1. 

6. XX& A translation of the amendments to the claims under PCT Article 19 

(38 U.S.C. § 371(c)(3)): 

a. □ is transmitted herewith. 

b. □ is not required as the amendments were made in the English language, 
c xx|3 has not been transmitted for reasons indicated at point 5(c) above. 

T.xxEJx A copy of the Intemational examination report {PCT/iPEA/409) 
xx?3 is transmitted herewith. 

□ is not required as the application was filed with the United States Receiv- 
ing Office. 

Annex(es) to the intemational preliminary examination report (None) 

a. □ Is/are transmitted herewith. 

b. □ Is/are not required as the application was filed with the United States 
Receiving Office. 

A translation of the annexes to the international preliminary examination report 

a. □ Is transmitted herewith. (None) 

b. □ Is not required as the annexes are in the English language. 
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10.5dE3cx An oath or declaration of the inventor (35 U.S.C. § 371(c)(4)) complying with 
35 U.S.C. § 115 

a. □ was previously submitted by applicant on (IDafej. 

bJCxO^^s submitted here^vith, and such oath or declaration 
i- x}M is attached to the application. 

ii. □ identifies the application and any amendments under PCT Article 
19 that were transmitted as stated in points 3(b) or 3(c) and 5(b); and 
states that they were reviewed by the inventor as required by 
37 C.F.R. § 1.70. 
c. □ will follow. 
II. Other document(s) or infomiation included: 
11.)€kxAn international Search Report pCT/ISA/210) or Declaration under 
PCT Article 17(2)(a): 

a. xxS is transmitted herewith. (Attached to published appin. wo 99/37733) 

b. □ has been transmitted by the International Bureau. 
Date of mailing (from form PCT/iB/308): 

c. □ is not required, as the application was searched by the United States 
International Searching Authority. 

d. □ will be transmitted promptly upon request. 

e. □ has been submitted by applicant on (Datej. 

12xHZKxAn infomiation Disclosure Statement under 37 C.F.R. §§ 1.97 and 1,98: 

a. xx0 is transmitted herewith. 

Also transmitted herewith is/are: 
xxO Fonn PTO-1449 (PTO/SB/08A and 08B). 
xx^ Copies of citations listed. 

b. □ will be transmitted within THREE MONTHS of the date of submission 
of requirements under 35 U.S.C. § 371(c). 

c. □ was previously submitted by applicant on (Date). 

ISJc&xAn assignment document is transmitted herewith for recording. 

A separate □ "COVER SHEET FOR ASSIGNMENT (DOCUMENT) ACCOMPA- 
NYING NEW PATENT APPLICATION" orxiQjiFORM PTO 1595 is also attached. 

Assignee: Aspen Petroleum AB 

S jopor tsgatan 2 

417 64 Goteborg, Sweden 
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14.xi3ix Additional documents: 

a. xxi2xCopy of request (PCT/RO/101) 

b. ^^B International Publication No. wo 99/37733 

i. xxEt Specification, claims and drawing 
il. □ Front page only 

c. xx:0 Preliminary amendment (37 C.F.R. § 1.121) 

d. xxf3 Other 

PCT/IB/308; PCT/IV/332: PCT/IPEA/416 



15. xgjx The above checked items are being transmitted 

a. xUxbefore 30 months from any claimed priority date. 

b. □ after 30 months. 

16. □ Certain requirements under 35 U.S.C. § 371 were previously submitted by the 

applicant on , namely: 



AUTHORIZATION TO CHARQE ADDITIONAL FEES 

WARNINQ: Accurately count claims, espededfy multiple dependant daims. to avoid unexpected high tOtarges 
If extra claims are auOmiiiad. 

NOTE: "A written request may be sutjmitted In an applicatiai that Is an authorizatian to treat any concunent 
or future ref^y, requiring a petition for an extension of time under this paragraph for its timely submis^on, 
as incorporating a petition for extension of time forcthe appropriate length of time. An authorization to 
charge all required fees, fees under § 1. 17. or all required extension of time fees wHi be treated as 
a constnjctlve petition for an mansion of time in any concurrent or future reply requiring a petition 
for an extension of time under this pare^raph for /(s timely sulmiission. Submission of the fee set forth 
in §1.1 7(a) Witt also be treated as a con^mctive petition for an eartwisfon of time in any concunent 
reply requiring a petition for an extension of time under this pare^raph for its timely submission.' 37 
C.F.R. § 1.136(a)(3). 

NOTE: "Amounts of twenty-Hve dollars or less will not be returned unless specifically requested within a 
leasmable time, nor will the payer be notified of such anounts; amounts oner twenty-five doitars may 
be returned by chedc or, if requested, by credit to a deposit account.' 37 C.F.R. § 1.26(aj. 
xxg3 The Commissioner is hereby authorized to charge the following additional 
fees that may be required by this paper and during the entire pendency of 
this application to Account No. "^"^^^^ ■ 

37 C.F.R. § 1.492(a)(1). (2). (3), and (4) (filing fees) 
WARNINQ: Because feMure Ui pay the national fee wiOiin 30 montiis witimut extension (37 C.F.R. § 1.49S03)(2)) 
results in abandonment of the application, it would be best to always check the above box. 
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xox 37 C.F.R. § 1.492(b), (c) and (d) (presentation of extra claims) 

NOTE: Becauseaddltlonedfeesforexcessorinultiple d^aendent claims not paid on filing or on later presentation 
must only be paid or these cMms cancelled by amwidment prior to the expiration of the time period 
set for response by the PTO in any notice of fee deficiency (37 C.F.R. § 1.492(d)). it might be best 
not to authorize Uie PTO to charge additional claim fees, except possible when dealing with amendments 
after final action. 

xgjx 37 c.F.R. § 1.17 (application processing fees) 
xBx 37 C.F.R. § 1.17(a)(1)-(5) (extension fees pursuant to § 1.136(a). 
□ 37 C,F.R. §1.18 (issue fee at or before mailing of Notice of Allowance, 
pursuant to 37 C.F.R. § 1.311(b)) 
NOTE: Where an authorization to charge the Issue foe to a deposit account has been filed before the angling 
of a Notice of Allowance, Uie issue fee will be automa&caily charged to the deposit acxount at the time 
of mailing lAw notice of aiiowance. 37 C.F.R. § 1.31 m. 
NOTE: 37 C.F.R. § 1.28^) requires "Notification of any change In loss ofentitiement to small entity status must 
be filed in tiie afH>llcatlon . . . prior to paying, or at the time of peoflng . . . Issue fee." From ti» wording 
of37C.F.R. § 1.28(b): (e^ notification of Change Of Status must be made even if tha fee Is paid aa 'other 
timn a small entity" and (b; np notification is required if tiie change is to anotiier small entify. 

xOx 37 C.F.R. § 1.492(e) and (D (surcharge fees for filing the declaration 
and/or filing an English translation of an International Application later 
than 30 months after the priority date). (None required. ) 



SIGNATURE OF PRACTITIONER 

D. Peter Hochberg 

{type or print name of practltionei) 

D. Peter Hochberg Co., L.P.A. 
P.O. Address 

1940 E. 6th Street - 6th Floor 



Cleveland, OH 44114-2294 



Reg. No.:' 24,603 

Tel. No.: { 216 ) 771-3800 

Customer No.: idonooo367 
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PTO/S8/10 f12-9T) 
^{sprovad for us* Uvwigh 3y30/TO. 0MB Q6S1-<}03i 
a<»nart( OWtee: U.S. OePAHTMENT OF COMMQICS 

w ifw Pacwcwoilc Reoucaon Ad ot I99S. no paraona are niquaacl to reoood li> 



STATEMENT CLAIMING SMALL ENTITY STATUS 

(37 CFR i.Sjf) & 1.27(c))-SMALL BUSINESS CONCERN 



Docket Number (Optional) 

GP7287US 



Martin Starzmann 

Appitcant Parentee. or identifier 

Application arPatentNo.; 



Filedorlssued: (Filed nerewich; 



Titie: Frost resistant heatinq/c€x?iinq fluid. 



V .^Ki the owner of the small business concern identified below: 

O an Qffidai of the smai! business concern empovirered to act on Isehalf <if the ooncsm identified beiow: 



NAMFOFs&AALLBusiNESScoNCSRN Aspeo PetroleiaB AB 



ADDRESSOF SMALLSuSiNESSCONCgRN Sioportsqatan 2. 417 64 SOTE^RG, Sweden 

f hereby state that the above identified srrall business concern qualifies as a small business cancem as defined in 
13 CFR Part 121 for purposes of paying reduced fees to the United States Patent and Trademark Office, in that the number 
of employees of the concern, induding those of its affiliates, does not exceed 500 persons. For purposes of this statement 
(1 ) the number of employees of the business concern is the average over the previous fiscal year of the concern of the persons 
employed on a fuil-Ume. part-time, or temporaiy basis during each of the pay periods of the fiscal year, and (2) concerns 
are affiliates of eadi other when either, directly or indirectly, one concern con&ols or has the power to contrei the other jo 
a third party or parties controls or has the power to control both. 

! hereby state that rights under ccntraa or law have been conveyed to and s^main with the small business concern 
identified atiove with regard to the invention descnbed in: 

O the spediication'fiied herewith with title as listed above. 
r~? the application identified above. 
C3 the patent identified above. 

if aie nghts heid by the above identified small business concern are not exdusive, each individual, concern, or 
organization having .ights in Qxe invention must file separate statements as to thar status as smai! entities, and no rights 
to the invention are held by any person, other than the inventor, virtio would not quaWy as an independent inventor under 
37 CFR 1.9(c) if that person made the Invention, or by any concwn which vwsuid not qualify as a small business concam 
under 37 CFR 1.9(d). or a nonprofit organization ursder 37 CFR t.S^e). 

Each person, concern, or organtzatton having any rights in the invention is iisted below: 
O no such person, concern, or organlzatlOTt exis&. 
□ each such person, concern, or organization is listed below. 



Separate statements are required from each named persop concern or organization having rights to the invention 
stating their status as small entitses. (37 CFR 127) 

1 acknowledge the duty to file, in mis application or patent notification of-any change in status resuWng in loss of 
entitlement to small entity status pnor to paying, or at the time of pa^png, the earSest of the issue fee or any maintenarsca 
fee due after the date on w/Wch status as a ^mail entity is no longer appropnate, (37 CFR 1.2a{b)} 



NAME OF PERSON SIGNING ^ JAN LINDBLAD 



TITLE OF PERSON IF OTHER THAN OWNER 



ADDRESS OF PERSON siGNlNQ J^. SJQPORTSGATAN 2. 417 64 GOTEBORG 

..ir,.ATn RF ^^^^^V date K 



aur«3«n Hour Slaiement Ths form is esammM lo.talte 0^f«^» SJ^-SJ*! J^IfJt'^r^f^S.SSS^I^i^^n?", 
comments on ina antoum of hme you am ramjued to cann3te«e tt^ feflw ^hou« te todw Oiwf tnte^^j Oflfcer^^nt a 
Washington. DC 20231. OO NOT SEND FEES OR COMPt-ETSJ FORMS TO THS ADDRESS. SEND TO: Assistajtt Comn 
Wasftington. DC 20231 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant 



Martin Starzmann 



Serial No. 



Filed 



Title 



(Herewith) 

FROST RESISTANT HEATING/COOLING FLUID 



Examiner 



Group 

Attorney File 



GP7287US (#90225) 



Box PCT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 



PRELIMINARY AMENDMENT 



Sir: 



Prior to examination of the referenced application, please amend the application 
without prejudice as follows: 
In the claims : 

Please amend the claims as follows: 

1 . (Amended) A frost resistant heating/cooling fluid containing alkali sahs of 
acetic acid and/or formic acid, [characterized in that it] wherein the fluid further contains 
a corrosion inhibitor [in the form of] consisting of a mixture selected from the group of 
[a] C5-C16 monocarboxylic acid; [or] alkali-sdt, ammonium-salt, [or] and amino-sahs of 
[said] C.-Ci. monocarboxylic acid[,]i [a] C5-C16 dicarboxylic acid, [or] alkali-salt, 
ammonium- sah and [or] amino-salts of [said] C^-C^a dicarboxylic acid[,]; and [also] a 
triazole. 

2. (Amended) A cooling fluid according to claim 1, [characterized in that it] 
wherein the fluid contains between 5 and 50 weight-% alkali salts of an acid selected 
from the group consisting of acid and[/or] formic acid calculated on the weight of the 
fluid. 

3. (Amended) A cooling fluid according to claim 1 [or 2], [characterized in 
that it] wherein the fluid contains between 0.4 and 10 weight-%[, preferably between 0.5 
and 2 weight-%] of the corrosion inhibitor, calculated on the total weight of the cooling 
fluid. 



4. (Amended) A cooling fluid according to [any one of the preceding claims, 
characterized in that it] claim 1 . wherein the fluid contains between 0.02 and 3 weight-% 
[of] selected from the group consisting of monocarboxylic acid, [or] alkali-salt, 
ammonium- salt and [or] amino-salts of said acid, calculated on the total weight of the 
cooling fluid. 

5. (Amended) A cooling fluid according to claim 4, [characterized in that it] 
wherein the fluid contains between 0.02 and 3 weight-% selected fr om the group 
consisting of [the] dicarboxylic acid; [or] alkali-salt, ammonium-salland [or] amino-salts 
of said acid, calculated on the total weight of the cooling fluid. 

6. (Amended) A cooling fluid according to claim 4 [and 5, characterized in 
that it] , wherein the fluid contains between 0.02 and 2 weight-% triazole calculated on the 
total weight of the cooling fluid. 

7. (Amended) A cooling fluid according to [any one of any of the preceding 
claims, characterized in that] claim 1. wherein said monocarboxylic acid is an aliphatic 
C5-C16 monocarboxylic acid, [preferably] selected from the group of octanoic acid, 
nonaic acid, decanoic acid, undecanoic acid [or] and dodecanoic acid[,]; 2-ethyl hexanoic 
acid and neodecanoic acid. 

8. (Amended) A cooling fluid according to [any one or any of the preceding 
claims, characterized in that] claim 1. wherein said dicarboxylic acid is a Cg-Cia aliphatic 
dicarboxylic acid selected from the group of suberic acid, azealic acid, sebacic acid, 
undecanoic di-acid, dodecanoic di-acid and the di- acid of di-cyclopentadienylide. 

9. (Amended) A cooling fluid according to [any one or any of the preceding 
claims, characterized in that] claim 1. wherein said dicarboxylic acid is a C^-Cn aromatic 
dicarboxylic acid[, preferably terephthalic acid]. 

10. (Amended) A cooling fluid according to [any one or any of the preceding 
claims, characterized in that] claim 1. wherein the triazole is selected from the group 
consisting of tolyoltriazole [or] and benzotriazole. 

Please add the following new claims: 

-11. A cooling fluid according to claim 3 wherein the fluid contains between 
0.5 and 2 weight-% of the corrosion inhibitor, calculated on the total weight of the 
cooling fluid. 



2 



12. A cooling fluid according to claim 9 wherein said Cg-Cu aromatic 
dicarboxylic acid is terephthalic acid.~ 

REM ARKS 

The amendments presented herein are made to eliminate multiple-dependency in the 
claims, to correct informalities in the claims, and to place the application more in 
conformance with U.S. patent practice. Entry of the foregoing amendments is respectfully 
requested, and examination on the merits of the application is earnestly solicited. 

Respectfully submitted. 



DPH/ck 

D. Peter Hochberg Co., L.P.A 
1940 E. 6th Street - 6™ Floor 
Cleveland, Ohio 44114-2294 
(216) 771-3800 




CERTIFICATION UNDER 37 CFR 1.10 

I hereby certify that the foregoing Preliminary Amendment and any docuraent(s) referred to as attached hereto 
is being deposited with the United States Postal Service on the date noted below in an envelope as "Express 
Mail Post Office to Addressee" mailing Label Number EJ890584260US addressed: Box PCX, Assistant 
Commissioner for Patents, Washington, D.C. 2023 1 

Christine A. Kotran 

(Type name of person mailing paper) 

Date ^^"^^^yVAA^O^vyV (XJ ^fTTTT) q 

(Signature of person mailing paper) 
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Frost resistant he ating/cooling flui d. 



Technical field 

The present invention relates to a frost resistant, aqueous heating/cooling fluid, containing 
alkali salts of acetic acid and/or formic acid. The heating/cooling fluid is intended for 
transport of cold or heat in industrial cooling plants, cooling systems in vessels and 
vehicles, cooling systems for skating ice in sports centres, heat exchangers, district heating 
systems, heat pumps, solar panels etc. 

Background of the invention 

In aqueous heating/cooling fluids, frost resistance is usually obtained by means of an 
addition of ethylene glycol. Ethylene glycol is a liquid which is mixable with water to any 
extent, exhibits a low risk of fire and explosion, and is frost resistant and also colourless 
and odourless. The lowest solidifying point (-57 "C) of a glycol-water mixture is at a 
ethylene glycol content of 60 volume-%. However, the disadvantage with ethylene glycol 
is its high degree of toxicity. Thereby, it poses an environmental threat if it ends up in the 
sea, lakes and streams, for instance, if cooling liquid is discharged or leaks out. 

From EP-B-0 306 972, a partially or completely glycol-free, aqueous cooling fluid is 
known, which contains an addition of sodium acetate and sodium formate or potassium 
acetate and potassium formate in certain ratios. By means of this fluid composition, a 
freezing temperature pf -70 °C or lower can be obtained. The fluid composition exhibits 
all the advantages with the conventional glycol-water mixture, at the same time as it does 
not exhibit its toxicity. 



However, the above-mentioned cooling fluid contains strong ions, wherein it is very 
important to have a good corrosion protection. In EP-B-0 306 972, it is disclosed that 
benzoic acid, sodium benzoate, potassium benzoate or benzotriazole are used for corrosion 
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protection. These are film-forming chemicals. The formed film protects metal surfaces 
from corrosion attacks. In order not to risk local corrosion attacks, the film layer has to be 
intact across the entire metal surface. A disadvantage with the film is an impaired heat 
transfer between the metal surface and the cooling fluid. 

Purpose of the invention and most important features 

The purpose of the present invention is to provide a corrosion protected heating/cooling 
fluid of the above-mentioned type, which exhibits an effective heat transfer between metal 
surface and fluid, at the same time as the corrosion protection is excellent. This has been 
achieved by means of the fluid containing a corrosion inhibitor in the form of a mixture 
of a C5-C16 monocarboxyhc acid or alkah-, ammonium- or amino-salts of said acid, a C5- 
dicarboxylic acid or alkali-, ammonium- or amino-salts of said acid, and also atriazole. 

The content of alkali salts of acetic acid and/or formic acid in the heating/cooling fluid 
should preferably be between 5 and 50 weight-%, calculated on the total weight of the 
fluid. 

The heating/cooling fluid contains between 0.4 and 10 weight-%, preferably between 0.5 
and 2 weight-% of the above-mentioned corrosion inhibitor, calculated on the total weight 
of the alkali salts of acetic acid and/or formic acid. 



Summary of the invention 

From the above-mentioned EP-B-0 306 972, it is known that an addition of alkali salts of 
certain anions, mainly acetates and formates, to water results in a strong depression of 
freezing-point of an aqueous medium. The depression of freezing-point becomes 
particularly large at certain mixing ratios of the included salts. 

The heating/cooling fluid according to the invention contains between 5 and 50 weight-% 
alkali salts of acetic acid and/or formic acid calculated on the weight of the fluid, primarily 
sodium acetate, potassium acetate, sodium formate and/or potassium formate. The included 
salts can be present in any mutual mixing ratio, i.e. only one of the salts or two or several 
salts in a mixture together. Partly depending on the total salt content, and partly on the 
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mixing ratio of the salts, different depressions of freezing-point of the fluid is obtained. 
Also other freezing-point depressing additions can be included in the fluid, e.g. urea. 

The heating/cooling fluid according to the invention is a strong ionic solution, wherein the 
significance of an efficient corrosion protection is particulary large. EP-B-0 306 972 
discloses an addition of a corrosion inhibitor in the form of benzoic acid, sodium benzoate, 
potassium benzoate or benzotriazole, which are film-forming chemicals which create a 
protective film on metals surfaces and thereby protects them from corrosion attacks. As 
mentioned above, the disadvantages with this type of corrosion inhibitors is partly that the 
film layer must be intact across the entire metal surface in order to make the corrosion 
protection effective and to avoid local corrosion attacks, and partly that the heat transfer 
between metal surface and heating/cooling fluid is impaired. 

According to the invention, it has now surprisingly been found that, in addition to an 
excellent corrosion protection, an addition of a corrosion inhibitor in the form of amixture 
of a Cj-Cis monocarboxyhc acid or alkali-, ammonium- or amino-salts of said acid, and 
also a triazole, fiirthermore provides an excellent heat transfer between the metal surface 
and the fluid. 

A corrosion inhibitor of this type is disclosed in US-A-4,647,392. According to this 
document, the corrosion inhibitor is intended to be used in glycol-water mixtures. The use 
as a corrosion inhibitor in salt solutions of the type which the invention relates to, however, 
is not disclosed in the U.S. patent. 

The amounts of the components included in the corrosion inhibitor can vary between 0.02 
and 3 weight-%, calculated on the weight of the fluid, for both the monocarboxyhc acid 
and the dicarboxylic acid or the alkali-, ammonium-, or amino-salts of said acid. The 
amount of triazole can vary between 0.02 and 2 weight-%, calculated on the total weight 
of the fluid. 



The total content of the corrosion inhibitor should be between 0.4 and 10 weight-%, 
preferably between 0.5 and 2 weight-%, calculated on the weight of the fluid. 
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The corrosion inhibitor comprises a mixture of three basic components, namely a 
monocarboxyUc acid, a dicarboxyhc acid and a triazole. The monocarboxyhc acid is 
preferably an aliphatic Cj-Ci^ monocarboxyhc acid, preferably selected from the group of 
octanoic acid, nonaic acid, decanoic acid, undecanoic acid or dodecanoic acid, 2-ethyl 
hexanoic acid and neo decanoic acid. 



The dicarboxyhc acid is preferably either a Cg-Ci2 aliphatic dicarboxyhc acid selected 
from the group of suberic acid, azeaiic acid, sebacic acid, undecanoic di-acid, dodecanoic 
di-acid and the di-acid of di-cyclopentadienylide or a C^-C 12 aromatic dicarboxyhc acid, 
preferably terephthalic acid. 



The triazole is preferably tolyoltriazole or benzotriazole. 



In comparison with using only one of the acid types, the combination of mono- and 
dicarboxyhc acid or its salts provides a synergistic effect when the corrosion protection of 
metallic surfaces is concerned. The triazole is specifically used as a cupper protection. 

Other conventional corrosion-inhibiting components can of course also be included in the 
heating/cooling fluid according to the invention. 



Example 

In order to test the heat transfer characteristics, a system in which the liquid which is to be 
tested is circulating with a constant volume flow under constant pressure was used. This 
liquid passes a metal coupon onto which a heating device is applied. The temperature of 
the liquid is kept constant by means of a cooling coil. The temperature of the metal coupon 
is measured and recorded over time. An increase of the temperature in the metal coupon 
indicates a relative knpairment of the heat transfer ability over the same time. 



The liquids which were tested exhibited the following compositions: 
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INCLUDED 

COMPONENTS 

(weight-%) 


Reference - Cooling fluid 
with conventional 
inhibitor 


Test - Cooling fluid with 
inhibitor according to the 
invention 


Water 


49.8 


60 


Potassium acetate 


31.2 


31.2 


Potassium formate 


7.8 


7,8 


Sodium benzoate 


1.1 


- 


Tolyoltriazole 


1.7 


- 


Borax 


0.3 




Sodium meta-phosphate 


1 


_ 


Sodium nitrate 


1.8 




Sodium silicate 


0.3 




Glycerol 


5 




Corrosion inhibitor acc. to 
the invention 




1 


The following results were obtained for the heat transfer characteristics: 


Test duration (h) 


Reference 

Coupon temperature (°C) 


Reference 

Coupon temperature ("C) 


0 


170 


170 


10 


181 


171 


20 


183 


171 


30 


184 


171.5 


40 


186 


171 


45 


188 


171.5 



As is evident from these results, the test liquid, which comprised an addition of a corrosion 
inhibitor according to the invention, gave a very small increase of the temperature in the 
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metal coupon over time, something which indicates a maintained effective heat transfer 
between the metal surface and the fluid. The reference, however, which contained a 
conventional corrosion inhibitor essentially in accordance with EP 306,972, exhibited a 
significant increase of the temperature in the metal coupon in the course of time and, 
accordingly, a relative impairment of the heat transfer ability in the same time period. 

This difference is thought to be the result of the corrosion inhibitor in the reference fluid 
forming a film between fluid and metal surface, which impairs the heat transfer. It is 
presumed that such a film formation, however, does not take place when utilizing the 
corrosion inhibitor according to the invention. 
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Claims 

1 . A frost resistant heating/ cooling fluid containing alkali salts of acetic acid and/ or 
formic acid, 

characterized in that it also contains a corrosion inhibitor in the form of a mixture 
of a C5-C16 monocarboxylic acid or alkali-, ammonium-, or amino-salts of said acid, a C5- 
dicarboxylic acid or alkali-, ammonium- or amino-salts of said acid, and also a triazole. 

2. A cooUng fluid according to claim 1, 

characterized in that it contains between 5 and 50 weight-% alkali salts of acetic 
acid and/or formic acid calculated on the weight of the fluid. 

3. A cooling fluid according to claim 1 or 2, 

characterizedin that it contains between 0.4 and 1 0 weight-%, preferably between 
0.5 and 2 weight-% of the corrosion inhibitor, calculated on the total weight of the cooling 
fluid. 

4. A cooling fluid according to any one or any of the preceding claims, 
characterized in that it contains between 0.02 and 3 weight-% of the 
monocarboxylic acid or alkali-, ammonium- or amino-salts of said acid, calculated on the 
total weight of the cooling fluid. 

5. A cooling fluid according to claim 4, 

characterized in that it contains between 0.02 and 3 weight-% of the dicarboxyhc 
acid or alkah-, ammonium- or amino-salts of said acid, calculated on the total weight of 
the cooling fluid. 

6. A cooling fluid according to claim 4 and 5, 

characterized in that it contains between 0.02 and 2 weight-% triazole calculated 
on the total weight of the cooling fluid. 
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7. A cooling fluid according to any one of any of the preceding claims, 
characterized in that said monocarboxylic acid is an aliphatic Cs-C,^ 
monocarboxylic acid, preferably selected from the group of octanoic acid, nonaic acid, 
decanoic acid, undecanoic acid or dodecanoic acid, 2-ethyl hexanoic acid and neodecanoic 
acid. 



8. A cooling fluid according to any one or any of the preceding claims, 
characterized in that said dicarboxylic acid is a Cg-Ci2 aliphatic dicarboxylic acid 
selected from the group of suberic acid, azealic acid, sebacic acid, undecanoic di-acid, 

1 0 dodecanoic di-acid and the di-acid of di-cyclopentadienylide. 

9. A coohng fluid according to any one or any of the preceding claims, 
characterized in that said dicarboxyhc acid is a Cg-Ci2 aromatic dicarboxylic 
acid, preferably terephthahc acid. 

15 

10. A cooling fluid according to any one or any of the preceding claims, 
characterized in that the triazole is tolyoltriazole or benzotriazole. 
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